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Abstract: [Purpose] The purpose of this study was to investigate whether foot orthoses
manufactured immediately (FMI) would be as effective as foot orthoses manufactured by
prosthetist and orthotist (FMPO) in the gait of healthy adults. [Methods] Spatio-temporal
factors, kinematics, kinetic factors, and plantar pressure were measured in 15 healthy indi-
viduals while gait at a comfortable speed using a three-dimensional motion analysis device
and a plantar pressure distribution measurement device. The measurement conditions
were wearing a flat insole (CTL), FMPO, and FMI. [Results] The results showed that the
maximum plantar pressure (PP) at the heel was significantly decreased in the FMPO and
FMI conditions compared to the CTL condition. The midfoot PP and pressure time inte-
gral were significantly increased in FMPO and FMI compared with CTL, and FMPO was
significantly increased than FMI. The COP lateral excursion was significantly decreased
in FMPO and FMI compared to CTL. [Conclusion] The results of midfoot PP, PTI, and
COP lateral sway width suggested that the FMI had a similar function as the FMPO in
supporting the medial longitudinal arch and decreasing COP lateral sway width.

Key words: Foot orthoses, Gait analysis, Kinematics, Plantar pressure

ZAFA 120214104 190, $9RHE © 20214E12H 23H

DR IR BRI

o

w

Tel : 03-6424-2133 E-mail : watanabeyt@stf.teu.ac.jp

Major of Physical Therapy, Department of Rehabilitation, School of Health Sciences, Tokyo University of Technology
5-23-22 Nishikamata, Ota-ku, Tokyo 144-8535 Japan

RS FEe 2 —~ v THE BERESR

Department of Physical Therapy, School of Makuhari Humancare, Tohto Universtiy

BRI ANALH

RS Al ) A 7= 3 Vi

Department of Rehabilitation, Yokohama General Hospital

W TR

BRI B A R

Department of Physical Therapy, School of Health Sciences, Tokyo University of Technology
* BB
Department of Rehabilitation, Tsukuba Memorial Hospital

JGLes Gl emkE ey T - a vl

IR AL RO R B REE B oR) R

The effect of foot orthoses with different manufacturing methods

DN T = YR BEERREAEL 0 T144-8535  HUHROCHI X VU 5 -23-22

157



158

I. 3U&IC

RIEFERL, RPFRRHRIE & Vo ZZREROLIE R,

SRR S, 7 L AR, BB E Vo 2T
BEE| R HEBIH SN TV AN, — IR
FHAT R OGS Z R L, BATROEEDOEH
R, REEZZILESELZ LT, PHROZRR, FEE
WL AR T 5 & SN T0DY, TFEDRET

WOBE ) A D, REEBOCLEFORELR,

BATOP S RBFEOLEE HIWIZ, HEIIE KR
BEMFHT2IED%hoTBY, BERERIILL
—fRIZH RSN TE T 5,

TR LHMER T 5 EEZEE (foot orthosis manu-
factured by prosthetist and orthotist, PL'F, FMPO)
X, =y IR, B4R T — SRS OSR
WREX A L, EOEIEITER T 2 MO,
BT, BITOREAREENZEY HIE L CT/ER
SN b, FMPO I, BRI X 2 B 2 57
BLUO7y b)Y FERHGREIZL LD, 4
DRDOTEIRIIF LS IUER S NS, LA L, WD
PORE SR/ S N TWwW5b, FMPO 8RB 5 1%
HWOWMBIZB T, FRZFOFMWER I KE (ML
bo TDI®, FHEH TRIEEEDRRIZEHH A4
LW, F/2, BRETICBBLZ 1~ 28K
R 2 29 b 720, FIHBEPLEE T L8Rz, Bl
ICEZTE RV, INLOMBEEFRT L7202, &
A, Esh R H I BN R LR BT iR 22 i TIE B L7z
JEEHEHE. (foot orthosis manufactured immediately,
PIF, FMD 2BZESNTW5S, ZORESRE O
&, HIEERICFIHEBE O RICEET A EMEHWAZ &
T, AP O/ERE TOBBENLELR 2D, FE
DEAMERNC & 2 RIREEORROEH 2 [ 2 &
WCTED, $72, ZOHTEMPO EfkIZE—IL 7 v
TRBEBD T — FhEE R LFET A ST A L, FIHE
DRDOIRFEIZ 8 L 72 R E 2 E 4 5 2 LS HE 7
72, FIHEDRIKEEOR R ZIFICEZTE %,

FATHIZRICB VT, BRIEEEORRIL, HITRT >
=V RO T OEEFFEDOZAIZE T AN 2 &
NTWao, TRNETORAEIZE T, FMPO 13447

RTyZTRORERER, MBI OEB) K

EEN PRI B Y 5252 EPHONE L5 T
V5T =T FMLICE LTI, 7o r=r7
HORIEEROEENE K T2 5 2 5 B HE SN T
B, FMPO & L TEF RV EAVREINT W
5%, Lo L, FMIOBTHORIELE, BXOTHK
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REN BB 20, BB E BRI T B O
EROHNTBY, INOHETHOZERIIH LT, FMI
B FEMPO & O EEE T 20 L) DI T
Hbo COENHS,ERIUE, REEEEZFIHNTS
L DONAIZH L, FFENRRERE 2 BIRT 250
iz EmE R %,

Z 2T, AW, EERATSSRE L, FERE
DR 2 2 FEFO JRIEILEDS, BATHRORER - 22/
W= R, By, SBT3
I L, FMI A FMPO & FEORhFAHATEET
BonbEIPERLNET LI EXBEWE L,

0. 5 &

1. 3 &

RIS (BT 4, K84, FHE
W 41.9+14.55%, P¥H K 164.4+7. Tcm, ¥
K : 63.3+10.4kg, FIME+EHE{2E TR &
L7zo BUD AARSMEL, HEAMGZ %L ECHED R
WHATREN A/ L TEB Y, BRIREEOMHRERL 2w
bk Lz BIMME, BIT2 23500, HKITIC
HLSREE LZTERRRE, MREEET S
LD, BIUOBHOHLLDE LT,

REFFEIEAN Y Y FESISH- 725 TH Y, W3
JREICK L, FHEOETHEOEN, NEE 5
ICHB L, #FHICTHIRSMORE 1572, RIFFED
EWIZH72 0, HRE TRRE MR B R OKREE
&7 OKiEFES - E20HS-025) 6

2. BREEEDZHG

AL, WEH Y 2 =275y M vy = (L
T, CTL), FMPO, B X O'FMI % %% L 72 3 &4
THATRM 25 L7 (K1), CTL & L THWwZ7
Ty MUY= VIFHIERY 2 — XI2HE L Tw b
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b) (XFEEEELAERL L 72 foot orthosis manufactured by prosthe-
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P& & L7z, CTLIZHES & AiEEBOE S 1@ A 2%
WS & o TV ZR L, FMPO, B X UFFMI
IR ORET, AL KL, BZETHIEN
HWiEThorzo (M2) WEMY 2 —XEHRD 7 ~
=27 a—RX (Reebok ft, KE) &L, HHREIC
WY A XOb O/ L7z WEH Y 2 — X387
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a) OCTLIZHEM Y 2 — X 2MWIE T 2 i & 2l L7z, A
WEBIETDIEREDN L 7Ty P RTBKTH-720 b) 135K
EHADPER L 2R EEE (FMPO) 2R L, WIEEM ORI L
DEEFBDE SR L, BERPEVWIEIRE 2o Tz, ¢) 18
B ER S 2 KSR (FMID) %R L, BIEHEM O BE TR L
HOE ST LT, BEFPIEVFEE %> T,
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BIRL72 (43),
EBROSINIFE L 72 REI2IE, EBRIZETD
FMPO 8D 72 0 2 TIERAE B L O FMI OfE# %
175720 FMPO OEBIC LB 70 RBIERAIZIE, 7 v
N7 ¥ b (Bauerfeind fL 8, FA V) & Hw 7z,
MREZ, Ty NI N ETHIT RS L 72 HRAT
Fra 2 &9 IR L, W TFRICHEICHEI 225
EICEE L. 7y b)Y P TELNIERIZD
EOX, RIKEREOERICHGE L 7R R s
%iTo 720 FMPO &, 58 CTHERL & 15 Hit kg BLE i
HHTHo/e H1RBIZIE Ny THNN— LTERE
FRMHL, H28ICIE, 7y va sk e LTHER
oLy 7 x—Ah, $3EICIE, BEREESKDOL
Ftre LT, =F Ly -Fe = VILEARE 54
JEIzi%, M e LTRSS, 5z, T —
FHOZFM E LT F L v —FER Y = VIR E S
Wz, =l y S X AR ORERRE, N
T —=FHR=b, IMUT —FHR= ML BT —F
R MERE, BL A Z VPN ISy ML B BT —
FOZFEREE AL T (M1 -b)s
FMIWZIEKREORBE CEBEICHEH SN TW S
ORTHO-FIT® (Y x /8y - REA T Y — - T I ¥
I—3a U, W, FEEFER S 0 US7,017,218 B2)
w7z (M4), ORTHO-FIT®IE, BEH2 52
I THCE S 2R T DS, w5 o JE BAH
%@o%,#oﬁﬂT%“¢ﬁﬁ<uT R =2 —
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a) 1&5_7”

4 AW THWRIRMIER SN RERE (FMD OIK

LBEPERAE I ST 7z FMI OFE#FIEIE, WK
TADVER~ — 2 7 VICHE L 720 £, REED S
JEEBORFBRFEM IR EZIFEA L 72D L, HUIHA L Txf
RH1220m~30m HAT E /20 D, AT, B
Hoa— NI VR arbhb ) ITHEL-E,
15 B8 E RS (K1 o)

3. EKBRFIE

HE AR, 10m (A2 BhEXH : 1.5m, iM% X
Bl 0 7m) SEHBRATE L7zs W& I, HATHOM
BEACIE 2>, BIH % ML L 22 A% 5 BUlE Mg CHRIT R AT
) X HIZHRR Lz IENEIZ, 12 U2 CTL &4 T
DOWEZ ATV, FMPO &, BLX O FMI &H1E7 ~
FAIZTERLZ. Z5&MTOMEDRIZ, 55 MO
HHEBATRM % 3% T, S TORTIZENRS L9
I L7, 20tk £45&MFL b 3HOMEZRITV,
ZOFH e REME L7z,

1. BR- BT — 55 SOEDY, ERNYT -5
HATHOBN - M7~ 5, B L OERF, AR
FT= Y6 BORINES AT (T v TR

100Hz) & =RICEMEMAATSEE (Vicon nexus Ver2. 1. 1,

VICON #t, ), B L O > 7)) ¥ 7 ¥ $1000Hz
DR ITET (OR6-6-2000, AMTIAE, kKE) % v
720 IRAVREET~ — 71 (¢=14) 39fH % Plug-in gait
model (VICON, 2016) 2ft-> T, AEHOEFT » F
Y= 7 L7ee AR A FISTR TR~ —
MET— 5 2 BURL, IRRDEFHS THRITH ORI
F=FEREL, WAL/ S—vFLar¥a—5|C
FUER L7zo MNTRRIL, HBATEEOMEXEIZ BT 54
THeD 1T E Uze 147, R T7—
ZIZH EDWTRZEL 2. #5177 — % 14 Butter-

T D BATENRE 3 2 T LD ¥ 7 B )RR R OR) R

KB

worth filter GEREM% 6 Hz) *HWCTHFELL 72
%, BEICHNA Lo~ — @ fEH, SAREC (center
of mass, MIT, COM), BV, EBHET, MRBIE,
PR OB L AR E— X ¥ P ORE T -5 25
WML7 EMLAREET— 2006, (1) A TH&H
HiOBEME ERERAEE - EIEME, KRR
KIEH - fe/ N il BE, e BE B A K il - e )

(2) BfiE— 2 EREHRKER - KEE— 2
v b, EEETRAIEM - RE— X b, RBEERR
e - fiEE— 2> b)), (3) COM DELBE)NE,

(4) VHH, BXOwEME, —FELREER, (5)
AR, RRE, AATHRER R L7z, Y, B KON
I, ZEFRIRERT L 1 TR (gait cycle, PL
TGC) 2o AEEE L TR L. KiE, 5,
WATHE LT O~ — 7 OALEFRE HWTED L7z,
FTRTOT—Z WAL, Vicon nexus (Ver.2.1.1),
B & U Microsoft Excel for mac Ver. 1652 (Microsoft
t, KED) ZHwTito7z,

5. EEET—4%4

BATH O R E S ATZE T A 5H > A 7 2 (Pedar-
x, Noveltt, FA4v) ZHWTHZELZ, > 7
¥ T REMEES0HZ (2T, 2204 vy = VERIOFET & v
P— (BROEOEHERE L I —WE) 25D REE
F—FEFML, BEHON—VFLar¥a—F 258
FRL7z0 MNTXIRIL, EET— 8 LEEO 1 5R4TRE
e L7z 1T ET7—212b DWW THE
L 720 99l ®+t > ¥ — % Sobhani 5 @ "V I12H# 0 C,
RS (M 1), EE (M2), BiEHsNE (M3),
HRER Y (M4), HEERMI (M5), Rk (M6),
2~5 M7) o7 o0#BIZHEL (W5), &
I BT AR AEEE (peak pressure, PUF, PP),



WEEIRN D BATENREL XS 2 BOIE T EE D 7 % JL R H D3R

B X OEREEFE S E (pressure time integral, PAF,
PTI) %28 L7 BEE & REOKRE CTRIENL

L7z HIETHEL N2 EEHL (center of pressure,

PUF, COP) #iifr7— % 75 COP #Mil BhI2 1 % & H
L7z COPAVMAIBhIRIRIL, FERHiIlF > COP HEAE & O
T B O COP HARE & # S#Z 035, COP bt
MEEOEENE L ER L7z (K6), T XTHOT—
ZLERIL, pedar-X (CNZE S NfENT Y 7~ & Micro-
soft Excel for mac Ver. 1652 (Microsoft £, KE) #%
HWwTfro 72,

\ 2\ sct ent il el &%
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a:|_.t:|h u;;,|.u..r-
EE M2

31 1]
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5 JREHEIEIC BT 2 IR O E R

M1 :JEES, M2 @ HeEs, M3 EEESAM, M4 : A& g,

M5 : HEESMI, M6 : Rk, M7 0 2~ 53k

D E BT
COPEAMAILE

COPAAIENEIE

COPDELHE
PR M

6 RWFFETH72, COP AMUBNIRIE O E 5%

BEAZ IR O> COP JHERE & D el bR D COP HERE & i SR XT3 5,

COP fFef MU D TEEHHE & E 5% L 7o
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6. IRETEEMT

B L7293 _RTOHHB I L, Shapiro-Wilk % %
MW CIEBRMOME %247 72, IERESED Sz
HE X, BAERE— TR E S BT 21TV,
EELTHIBDDH 5 t HisE & Shaffer O FFETIEIE L
7oL BB E I CTIT 21T o 720 IEHIEDSRED &
N7 ho72HH 2L, Friedman BE % 7V, FHiEMHR
EL L TRIEDH % Wilcoxon DFR%E % Holm O 75 %
TIBIE L 7= 2 B & W CTIT 2 17 - 720 MR

BKHEILL %L L7ze $XTOMEHENTIZ, AR
O~y —4.0.2 (MacOSHR) W& FHWTIr- 72,

m # X
1. HITORE - ZERMEF (F1)
SZRUEARERT, B X OERIRR R, R SRR

BWC, 3FRMMICHEEEZRO Lo/ (p>0.05),
FIBRIS, BATHEEE, AR, RHRICBVTH 3 &M

BELRERZRO Lo (p>0.05),

2. EBEH - EBHZHERTF (F1)

MABEI I BT, EMETEAE T, CTL
B L C, FMPO, FMI & QICHE R DA S
N7z (p<0.05), FMPO & FMI O MIZE = 7% 721372
Dol (p>0.05). BB, BEBEEIZE VT,
RKBEHAETISEMMICEEER2R O L7 (O
>0.05)

RORPAEIE — A~ PSR LTI, T TR T
SEMMICAEBEREZBO L -7z (p>0.05)0

3. BAEL (COM) ERBESHD (COP) (F1)
COP #MAlEhFZIRIC B VT, CLT IR L, FMPO,
BIUFMI THEREDHASL 72D (p<0.05),
FMPO & FMI & ORIZHEZIZASON L2 -7 (p
>0.05)o COMIZBWTIE, 32oD&MMICAEEL

HERBD Lo (p>0.05),

4. BEE (¥2)

PP Cid, M1IZBWT, CTLIZX L, FMPO, $
L UOFMI THE R B 2RO 517z (p<0.05),
FMPO & FMI OB I BEEIRO N0 o7z (p
>0.05), M2 Ti&, CTLIZxL, FMPO, FMI TH
BEa¥mAaEo 5t (p<0.05), FMI & l#g LT,
FMPO THEICEWEZ /R L7z (p<0.05), M3 2
5M7TIE3FHMICEEREXRD 1o (p>



162 WEEIRN D BATENREI XS 2 BB T EE D 7 % JLEFEH %) R

R1 - EMORFB L, EFEE EHIT)AREF O

parameters CTL FMPO FMI
EE - Z2MR T
ST (%GC) 62.8%1.2 62.9%1.5 62.8+1.6
B (%GC) 37.2+1.2 37.1+1.5 37.2+1.6
TR (%GC) 12.0%1.2 12.6+1.6 12.6+1.7
AE (em) 70.3+4.8 70.0%4.3 70.9%4.3
AFE (em) 7.2+2.1 6.3%2.5 5.8+2.4
HATHE (m/sec) 1.35+0.10 1.34+0.10 1.35+0.10
FLIEAENER (cm) 3.1=0.7 2.9%0.8 2.8+0.7
COP #MilEh#21R (cm) 9.2%3.8 6.62.7" 7.5+3.8"
JE RIS
AREIRARE (deg) 17.7%4.4 15.9%3.9* 16.4+3.9"
AR AR (deg) 10.9%6.5 11.9%4.7 11.8%5.0
RAWHE—A> b (Nm/kg)  0.14=0.02 0.14£0.02 0.14£0.02
RRERE— A2 M (Nm/kg)  1.33+0.15 1.31%0.14 1.27+0.21
i B T
WA AR (deg) 47.2%+6.4 46.1+5.9 46.4%5.4
/NEMARE (deg) 1.9+4.1 1.7%4.1 1.6%3.9
RAMEE— A2 (Nm/kg)  0.77+0.32 0.8%0.31 0.81+0.31
RAEME— 2> b Nm/kg)  0.39+0.15 0.4%0.17 0.4%0.16
% B
AR AR (deg) 31.2%5.7 30.6%5.9 30.5%6.8
SAMHEAREE (deg) 14.7+4.7 15.1+5.1 15.5+5.1

AMEE— 2> b (Nm/kg) 0.74+0.27 0.70+0.26 0.70+0. 26
RJEME— 2> b (Nm/kg) 1.4+0.26 1.4+0.24 1.35+0.23
FRMEOHEROAZRT , I FHHE = ERFEETRT,
*p<0.05 vs control
CTL : control (2> hu—)), FMPO : foot orthosis manufactured by prosthetist and orthotist (Ffii# B.+-
DEEL L 72 LS E) . FMI : foot orthosis manufactured immediately (B IZ/ESL L 72 225 H) ) GC @ gait
cycle (RATRIMI), COP : center of pressure (EEHLY) o

x£2 FHBoOmAKRKE (PP) LJEFRMEFESE (PTD) OIbix
parameters CTL FMPO FMI
KM (kPs/kg)

M1 2.45+0. 33 2.21%0. 42* 2.25+0, 43*
M2 0.70£0. 31 0.98+0. 33" 0.86+0.33* T
M3 1.89%0. 55 1.78+0.57 1.93+0.65
M4 2.17+0.51 2.30=0. 54 2.28%0.55
M5 1.56+0. 54 1.43+0.45 1.59+0. 56
M6 2.91+1.30 2.79+1.17 2.93%1.13
M7 1.42+0. 45 1.45+0.39 1.37+0.51
PTI (kPs's/kg)
M1 0.52+0. 09 0.51=0.11 0.49+0.11
M2 0.18+0. 12 0.31+0. 12* 0.26+0.13* T
M3 0.46+0.17 0.40=0. 14 0.44=0. 16
M4 0.58+0. 14 0.59=0. 15 0.59=0. 16
M5 0.47+0.17 0.40=0.13 0.49+0.20 F
M6 0.51+0.23 0.50=0. 25 0.48=0.20
M7 0.24+0. 11 0.24+0.09 0.21+0.14

FHRBEOREDOA%ZRT, Values are mean * standard deviation

*p<0.05 wvscontrol, T p<0.05 vscontrol

PP : peak pressure (JRAKEEF), PTI : pressure time integra (FERERFE5E), CTL : Control (2> M H —
JV), FMPO : foot orthosis manufactured by prosthetist and orthotist (F£/i 2% B-EAES | 72 2 sk B), FMI :
foot orthosis manufactured immediately (FURFIOIC/ER L 722 KEEHE), M1 © FEES, M2 : HEHs, M3 : il
JEERAMEL, M4 pi e Y, M5 o aiEESMEl, M6 - RERE, M7 2~ 5k
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0.05) .

PTI Tit, M2 2B\ T, CTL 2% L, FMPO, FMI
THEZBEMZZEO 5 (p<0.05), FMI & L
T, FMPO THEIZEWEEZ /R L7 (p<0.05). M
5Tli, CTL 2%t LT, FMPO, B XU FMI D2
HEETRD o725 (p>0.05), FMPO & B
LT FMITHEILESWEZR L7 (p<0.05), €
DMDOFEIRTIE, 3EMHMICHERELRELRBD L7
(p>0.05),

v £ =

AFZE1Z FMPO & FMI @ 2 flH o JL et Has, sk
T OrR - Z2RIRE T KT, BB, EE)s
R F A AT B ORME 217>, FMI 28 FMPO &
RO ESBITIMECTHONDL &) pEHLNE T

52L& BT 72, £ OfER, CTL 2% L FMPO,

BLUFMIIZ, REERKEEAEOHEZBD,
RIEFEICBIT2HhEHOPP OAFE LM, BLO
COP MAUBI R IO H E 2B 2 BD 20 TIH DT
B2s, BEEDORITIZB VT, FMIIZIZERE O
EEF IR R R EE SR LT, FMPO & REE®
WREET DI LR ENT,

SEATHIZRIC BT, BIERERIC L - THMHET —F
DEFPHF O NG, FRMBORBIEEAS LA T2 2
ERME SN TWEY, KIFFEO#E, CTLIZH L
C, FMPO, B X U'FMI THEE® PP & PTI A K
BEIZHL, FMPO X b & FMI THEIZE W EE 72
W7z. (PPIZBIFAFHME, FMPO : 0.98kPs/kg vs.
FMI : 0. 86kPs/kg, PTIZ BT % F#fH, FMPO :
0. 31kPs-s/kg vs. FMI : 0. 26kPs s/kg)o T D Z & 7>
5, AREFZETHEM L7z FMI IZ FMPO & b4 5 &b
FTUZL LA, NHET7 —F % LR 2 HRE % fii 2 C
Wt E 2D, T2 b=l TERMAEEER
EEE O EREE Z A S5, RIFEICBVWTY
CTL i2xf L, FMPO B X " FMI THE# D PP "4 &
WIKTFLTWa Z e, RiFZETHW FMIiZ+
Tl —NVhy TeHi Tz E 5

RWFFEOfER, CTL &L, FMPO B X U FMI
T COP AMUl B FZ MR 23 B A2 94 L 720 Chen 5 13,
EEREEZNREL, T—FVR=- M2 h LLE
FEOHEATHO COP BRI T 2B EZRHEL T
bo TORER, RIKERFHIZ L) #1790 COP L
BRASPIENC AL L 72 2 & 2% iE ST 5, Janin
LOFEIZBNTH, WEI7—FFR—- MLy, &
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i@ COP HBR2SPINC 2R L 72 2 & S & v ¢
WABY, 2oz EH,S, FMPO, BLUFMIIZET
% COP MBI RIE DA E, 20D EEEHIZL Y
WHIKET —F OLFREPEL NG RE KBL Tw 5 b
DTHo72EF 2z bNiz, HATH O COP Ml ByZ iR
OFFilE, STHOREWETRTIREL SN TWw5EY,
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